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Acoustic communication consists of both transmission and perception of sound information. This 
system plays significant roles in multiple animal behavioral contexts, such as mating, foraging, and avoiding 
predators. A plethora of literature had reported the features and functions of animal communication calls, as 
well as the hearing ranges for a wide variety of groups. However, some important questions in this field are 
still yet to be addressed. For some small mammals, such as shrews, acoustic communication has been 
described as a way of guidance through the environment, termed as echo-based orientation. Details regarding 
how shrews use the acoustic features to extract the environment’s peculiarities have not yet been addressed, 
neither in what behavioral context these could be commonly emitted. To deepen our knowledge in this 
behavior, the echo-based orientation hypothesis was evaluated, using shrews’ vocalizations under various 
environmental conditions. In Chapter 1, audible-to-ultrasonic click, noisy and different types of tonal calls 
were recorded under all experimental conditions. While exploring, shrews modified the use of clicks and 
different types of tonal calls among the experimental conditions. Besides the relevance of producing sounds 
to survey the environment, the facility to detect these to decipher the elements within an animal’s habitat is 
equally meaningful. 
Another captivating query within acoustic communication is how some species have acquired their 
enhanced auditory capabilities, i.e., greater proficiencies to analyze acoustic information in the environment, 
and how these are essential to decode environmental information. Particular species such as the cat and the 
barn owl, stand out for their enhanced hearing sensitivities, allowing them an accurate prey localization using 
exclusively auditory cues. Despite the numerous behavioral and electrophysiological experiments that have 
been conducted in these species to test their auditory sensitivities, the molecular basis of such characteristics 
has not been tackled so far. Candidate genes shared by the cat and the barn owl were sought, possibly linked 
to their strengthened auditory abilities. In Chapter 2, a genome-wide analysis was conducted to detect 
positively selected genes in cat and barn owl, in comparison to other members of mammals and birds, 
respectively. The dN/dS ratios were calculated in order to detect positive selection, using codeml (PAML) 
and aBSREL (HyPhy) packages, for the branches of interest; and compared with those species considered as 
low hearing sensitive. Seven genes were found to be positively selected in common in the overall analyses 
for the cat and the barn owl genome, and these were considered to be candidate genes associated with their 
enhanced hearing abilities. One of these genes, NOS1, has been reported to be linked with the modulation of 
acoustic information throughout the nervous system, and auditory recovery after noise exposure. Data 
showed that multiple amino acid substitutions were under selection in the protein sequences of these 
commonly detected genes, most of which were located in protein domains with recognized functions. When 
compared, these obtained amino acid changes in the NOS1, to their previous reported mutations, are located 
in nearby regions within the sequence, localized on its protein domains (Fig. 1). The functions of these 
domains have been well-described, with specific roles in the catalytic activity of this protein. The 
repercussions of the amino acid substitutions in the protein function, potentiating an improved modulation in 
the conduction of acoustic information in the cat and the barn owl, are discussed. Conclusively, this study 
shed light into topics within acoustic communication mechanisms, confirming the hypothesis of the use of 
acoustic information for the guidance among different environments in shrews (i.e., echo-based orientation), 
and allegedly referred an involvement of the genes positively selected for the cat and the barn owl, in their 
hearing sensitivities. 
 
Figure 1. The structural representation of the NOS1 protein domains (obtained from the NCBI Conserved 
Domain Database), locating the position of the amino acid substitutions found positively selected, in the 






















ンに位置していました。これらの研究は、Lida Sanchez Sanchez 氏が主導で行った研究で、Lida 
Sanchez Sanchez 氏は研究活動を行うに必要な高度の研究能力と学識を有することを示している。し
たがって，Lida Sanchez Sanchez 氏提出の論文は，博士（生命科学）の博士論文として合格と認める。 
 
 
 
 
 
 
 
 
